
S2 Text. EM algorithm

The complete-data log-likelihood for a single locus is

lc =
n∑
i=1

∑
g=0,1,2

I(Gi = g) [Ri log eg(εDi
) + (Ti −Ri) log {1− eg(εDi

)}+ logPπ0(g)] ,

where eg(εDi
) = εDi

, 0.5, and 1 − εDi
when g = 0, 1, and 2, respectively. In the E-step, we

evaluate E {I(Gi = g|Ri, Ti, Di)}, which can be shown to be

ωig =
PεDi

(Ri|Ti, Gi = g)Pπ0(Gi = g)∑2
g′=0 PεDi

(Ri|Ti, Gi = g′)Pπ0(Gi = g′)
.

In the M-step, we maximize lc with I(Gi = g) replaced by ωig. Specifically, define t0,D1 =∑
i∈D1

Tiωi0, t0,D0 =
∑

i∈D0
Tiωi0, t2,D1 =

∑
i∈D1

Tiωi2, t2,D0 =
∑

i∈D0
Tiωi2, r0,D1 =

∑
i∈D1

Riωi0,

r0,D0 =
∑

i∈D0
Riωi0, r2,D1 =

∑
i∈D1

Riωi2, r2,D0 =
∑

i∈D0
Riωi2, c1 =

∑n
i=1 ωi1, and c2 =∑n

i=1 ωi2, The minor allele frequency and the error rates are updated as

π0 =
c1 + 2c2

2n
, ε1 =

t2,D1 − r2,D1 + r0,D1

t0,D1 + t2,D1

, ε0 =
t2,D0 − r2,D0 + r0,D0

t0,D0 + t2,D0

.


